Extracellular striatal dopamine and its metabolites during transient cerebral ischaemia.
Severe cerebral ischaemia has been repeatedly shown to provoke a massive increase in striatal extracellular dopamine (DA). These experiments were undertaken to determine the duration of the DA increase produced by transient ischaemia, and the fate of the released DA during recirculation. Experiments were performed in anaesthetised rats subjected to 20 min of cerebral ischaemia, followed by 80 min of reperfusion, before cardiac arrest. Measurements of catechols were made in the striatum using in vivo differential pulse voltammetry (DPV), each 4 min, throughout the experiment and for 60 min after cardiac arrest. DPV data were substantiated with intracerebral dialysis; 20-min dialysate samples were analysed for DA and homovanillic acid (HVA) using HPLC. In 6 of 11 rats, ischaemia induced a massive DA release in the striatum, resulting in a marked increase in extracellular levels (350-1,200%), which persisted throughout ischaemia. DPV and intracerebral dialysis demonstrated that DA was totally cleared from the extracellular space within minutes of reperfusion, whereas both its acidic metabolites (3,4-dihydroxyphenylacetic acid and HVA) increased slightly. These results indicate that DA released during 20-min ischaemia is rapidly cleared during reperfusion, mainly via reuptake. In the five other rats, only a relatively small and transient increase in the DPV catechol peak was detectable, cleared before the end of ischaemia, probably reflecting less severe ischaemia; small or no changes were detectable in the corresponding dialysate. The latter data suggest that different change(s) in the nigrostriatal dopaminergic system may occur, according to the severity of ischaemia.